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Analysis of Defect Signals Inside Glass Fiber Reinforced Polymer
Through Deconvolution of Terahertz Wave

Heon-Su Kim*, Dong-Woon Park*, Sang-Il Kim*, Jong-Min Lee**, Hak-Sung Kim#-#+ T

ABSTRACT: Analysis of defect signals inside glass fiber reinforced polymer (GFRP) was conducted through
deconvolution of terahertz (THz) wave. The GFRP specimen with internal defects was manufactured and the THz
signal was measured through the reflection mode of the Terahertz Time-Domain Spectroscopy (THz-TDS) system. For
deconvolution of the measured THz signal, the peak position of the THz signal was amplified through Normalized
Cross Correlation (NCC) of the incident and detected THz signals. The position and intensity of the amplified peak
were extracted as impulse, and the extracted signal of the impulse position was removed from the THz original signal.
By repeating the process, the critical impulses, which represent boundary of the specimen, were derived. The
deconvolution process was verified by confirming that the original THz signal without noise can be restored through
the convolution of the critical impulses and the incident signal. From the derived critical impulses, the thickness of
the internal defect in the GFRP was calculated through the detection time of impulses within 15 pm accuracy.
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Fig. 1. Schematic of defect inspection through THz system
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Table 1. Comparison of the defect sizes derived from the time
differences of the peak points and the critical impulses

Peak points Critical Impulse
Defect size
Calculation Error Calculation Error
(um)
(um) (um) (um) (um)
100 121.9 21.9 114.7 14.7
235 215.1 -19.9 222.3 -12.7
370 380.0 10 380.0 10
505 494.7 -10.3 501.9 -3.1
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